Fumonisin B₁ inhibits apoptosis in HepG2 cells by inducing Birc-8/ILP-2.
Fumonisin B1 (FB1) is a mycotoxin produced by Fusarium sp., a common contaminant of maize. FB1 inhibits sphingolipid biosynthesis, alters sphingosine/sphinganine ratios and modifies cell survival and cell death processes at varying propensities at both species- and tissue-specific level. We investigated the effect of FB1 on the apoptotic pathway in human hepatoma (HepG2) cells. We measured: (i) the level of cell proliferation and cell death mechanism of HepG2 cells (MTT assay, annexin V and propidium iodide staining, JC-1 assay, γH2AX and cleaved PARP and Hoechst staining); (ii) initiator and executioner caspase activity (luminometric enzyme activity assays); (iii) regulation of mRNA expression of pro- and anti- apoptotic molecules using an apoptosis array (qPCR) and (iv) levels of significantly altered apoptosis-related proteins (Western blotting) following a 24 h incubation. FB1 caused a dose-dependent decrease in cell viability with an inhibitory concentration for 50% of cell growth at 200 μM. FACS data showed FB1 induced a 2.5-fold increase in annexin V staining, however, caspase activity and mitochondrial depolarization was not significantly influenced. Cleaved PARP and γH2AX were significantly lower in treated cells with minimal DNA condensation and fragmentation observed with the Hoechst stain. BIRC-8/ILP-2 was most significantly up-regulated (8-fold; apoptosis array). ILP2 protein levels were elevated (2.3-fold) with a corresponding decrease in Smac/DIABLO protein levels (1.7-fold). Further analysis showed a dose-dependent increase in BIRC-8/ILP-2 mRNA and protein expression in HepG2 cells. We conclude that FB1 modulates apoptosis in a complex dose-dependent regulation of pro- and anti-apoptotic molecules.